Squaliforma (Isbrücker and Michels; was described with little supporting evidence given to recognize the group at the time, and the genus' monophyly was not examined. Weber (2003) identified and placed other species in Squaliforma, but without comment. He also removed Hypostomus watwata from Squaliforma, hypothesizing that it belonged elsewhere in Hypostomus.
Phylogenetics. Species that conform to Isorineloricaria were first hypothesized to be a monophyletic group in Armbruster and Page (1996) . Genetic studies by Montoya-Burgos et al. (2002) and Montoya-Burgos (2003) also suggest that these species form a monophyletic group. Both studies concluded that the inclusion of the H. emarginatus species group in Hypostomus made this genus polyphyletic, but did not mention elevating the group to a separate genus. Armbruster (2004 Armbruster ( , 2008 provided the most complete morphological phylogeny for loricariids to date, but focused on the Hypostominae. Armbruster's analysis confirmed Armbruster and Page's (1996) findings, and he diagnosed his H. emarginatus group by an elongated first hypobranchial, seven or more infraorbital plates, contact between the metapterygoid and lateral ethmoid shifted anteriorly, an enlarged central papilla in the buccal cavity, and hypertrophied odontodes on the bodies of breeding males. He also recognized that the unique coloration of these species makes them readily identifiable from most other Hypostomus, and that future analyses might recognize the clade as a single genus distinct from Hypostomus. Lujan et al. (2015) provide the largest phylogenetic treatment of loricariids to date (181 species in 91 genera). Hypostomus is found to be polyphyletic, with Isorineloricaria and Aphanotorulus more closely related to Panaqolus, Peckoltia, Hypancistrus, and Scobinancistrus (among others) than to Hypostomus. Lujan et al. recognize species of Squaliforma in Aphanotorulus.
In this paper, we recognize the trans-Andean species of Squaliforma in Isorineloricaria, describe one cisAndean species of Isorineloricaria, recognize the remainder of Squaliforma in Aphanotorulus, and redescribe all species. Plecostomus annae and Hypostoma squalinum are placed in the synonymy of A. emarginatus, Plecostomus biseriatus, P. scopularius, and P. virescens are placed in the synonymy of A. horridus, and Plecostomus winzi is placed in the synonymy of I. tenuicauda.
Material and methods
Counts and measurements follow Boeseman (1968) and Armbruster and Page (1996) . Plate row terminology follows Schaefer (1997) . Specimens were cleared and stained following methods of Taylor and Van Dyke (1985) . Institutional abbreviations follow Sabaj Pérez (2014) .
Specimens were measured with digital calipers to the nearest 0.1 mm. Counts and measurements of bilaterally symmetric features were taken on the left side when possible.
Morphometric data were analyzed using JMP (ver. 5.0.1.a, SAS Institute, 2002) . Measurements were examined through the use of bivariate plots to search for any diagnostic characters. Diagnostic characters apply only to specimens greater than 100mm SL, unless otherwise noted. Measurements were also examined multivariately using principal component analysis (PCA). The first component of PCA was excluded because it represents overall size difference. The remaining principal components were plotted against standard length to show that they represent relative size differences (shape). Specimens of Aphanotorulus ammophilus and A. unicolor were excluded from this analysis because they were previously analyzed using the same data set (Armbruster 1998) . Only specimens greater than 100mm SL were included in the analysis.
Results and discussion
Classically, Isorinloricaria was diagnosed based mainly by the elongation of the caudle peduncle (Isbrücker 1980) ; Aphonotorulus was diagnosed based on the presence of multiple buccal papillae (Armbruster 1998) ; and Squaliforma was not formally diagnosed using morphological characteristics (Isbrücker and Michels; . Armbruster (2004; 2008) found the genera to form a monophyletic group, and the relationship between Aphanotorulus and Squaliforma was particularly strong (see also Armbruster and Page, 1998) . The molecular phylogeny of Lujan et al. (2015) suggested separation of the taxa into two genera (Aphanotorulus and Isorineloricaria), and that taxonomy is followed here. Given the complexity of the taxonomic changes, each species that has been assigned to Aphanotorulus, Isorineloricaria, and Squaliforma are summarized in Table 1 with their taxonomic position noted in two previous and disparate studies (Isbrücker 2001 and Armbruster 2004) and are reviewed below. TABLE 1. The species that have been assigned to Aphanotoulus, Isorineloricaria, and Squaliforma and how they have been treated taxonomically particularly in Isbrücker (2001) , Armbruster (2004) , and this study.
Several problems exist with the recognition of these three genera. The first is that we have observed, at least in Plecostomus villarsi Lütken (considered in Squaliforma), a similar elongation of the caudal peduncle and in P. tenuicauda Steindachner (considered Squaliforma) and P. villarsi the considerable lengthening of the body with ontogeny considered diagnostic for Isorineloricaria (Isbrücker 1980) . These characteristics are also present in the species described herein as I. acuarius n. sp., and we feel that Isorineloricaria should be expanded to include all Trans-Andean members of Armbruster's H. emarginatus group and the new species from the Orinoco.
With the remainder of the species, Plecostomus phrixosoma Fowler provides another problem. The species is known only from the type, and it has similarities both to species of Squaliforma and species of Aphanotorulus. It has hypertrophied odontodes from behind the head to and including the caudal fin as is seen in Isorineloricaria and Squaliforma (vs. hypertrophied odontodes beginning below the dorsal fin in Aphanotorulus), it has bicuspid teeth (vs. unicuspid in nuptial Aphanotorulus), but it is the smallest member of the H. emarginatus group to possess hypertrophied odontodes other than the two species of Aphanotorulus. Armbruster and Page (1996) CATFISH OF ISORINELORICARIA & APHANOTORULUS P. phrixosoma was the sister to Aphanotorulus, but this has not been examined phylogenetically because only the type is known. In all likelihood, the remainder of species of Squaliforma grade into Aphanotorulus. Given the molecular phylogeny of Lujan et al. (2015) , we recognize all previously described cis-Andean species of Squaliforma in Aphanotorulus. Hypostomus tenuis, which was originally included in the H. emarginatus group, has been removed from Isorineloricaria after examination of the type specimens. Its position elsewhere in Hypostomus needs to be evaluated. Weber's (2003) removal of H. watwata was in agreement with the phylogeny of Montoyo-Burgos (2003) , where it was found to be nested within Hypostomus and not Isorineloricaria. These conclusions suggest it not be included in this study.
Morphometrics. The PCA (Fig. 1 ) placed the species into three partially overlapping distributions. Isorineloricaria spinosissima was separate from all other species in the analysis, differing mainly along PC2, which was strongly affected by measurements associated with their long, narrow caudal peduncles. The remainder of Isorineloricaria occupy high values of PC3 while Aphanotroulus occupy low values, although the two genera overlap some. The rest of the species form two overlapping groups separating largely along PC3. Within each group, there was a large amount of overlap. Isorineloricaria acuarius has the smallest range on the graph, and was nested within the distribution of I. villarsi, with which we assume it to share a sister relationship.
There were few discrete morphometric differences among species. Aphanotorulus emarginatus and A. horridus are very similar morphologically, but almost do not overlap in Snout-Nares Width vs. Interorbital Width (Fig. 2) . Isorineloricaria spinosissima differs from all other species in Isorineloricaria or Aphanotorulus by Caudal Peduncle Depth vs. Head Length (Fig. 3) . Biogeography. A discussion of biogeography within this group is limited without an inclusive phylogenetic hypothesis; however, there are patterns that occur amongst the distributions of the members of Aphanorulus and Isorineloricaria that mirror hypothesized geological events that occurred within the last 70my across the South American continent. The rise of the Andes in present day Ecuador likely led to a vicariant event that isolated the Pacific Slope drainages from the rest of the western basins on the continent, and the ancestors of I. spinosissima. The proto-Amazon has been suggested to have flowed west into the Pacific Ocean up until ~15mya (Hoorn et al. 1995) or 9.0mya (Campbell et al. 2006) . The area where the Amazon entered the Pacific is known as the Marañon Portal or Guayaquil Gap (Lundberg 1998) . The isolation of Isorineloricaria in mainly trans-Andean streams may have coincided with the closure of the Marañon Portal, and I. spinosissima is found in the Guayas River, which enters into the Pacific at the Gulf of Guyauquil. Although there is geological evidence for this portal (Hoorn et al. 1995; Lundberg 1998; Campbell et al. 2006) and there is good information on its presence with botanical data (Taylor 1991; Antonelli et al. 2009 ), there has been no evidence of the influence of such a connection on studies of freshwater organisms (Nuttall 1990; Lovejoy 1996) .
During the middle to late Miocene, the vicariant events that divided the Magdalena and Maracaibo basins from the Amazonas and Orinoco rivers (Hoorn et al. 1995) were likely very important in the evolution of Isorineloricaria. The further rise of the Andes in Colombia isolated the Magdalena, which began ~11mya. The isolation of the Maracaibo basin began ~8mya with the rise of the Mérida Andes, Sierra de Perijá, and the Eastern Cordillera (Hoorn et al. 1995; Lundberg 1998) . This separated the Maracaibo basin from the Apure River, and the rest of the Orinoco system. These vicariant events led to the isolation of populations of I. tenuicauda in the Magdalena, I. villarsi in the Maracaibo, and I. acuarius in the Apure. This pattern of isolation would suggest the following relationships: (I. spinosissima + (I. tenuicauda + (I. villarsi + I. acuarius))).
Aphanotorulus may have had an origin in the Guiana and/or Brazilian Shields. Aphanotorulus emarginatus is found in both the Brazilian and Guiana Shields, and this is likely the main area of South America that had appropriate habitat for Aphanotorulus prior to the uplift of the Andes. The rise of the Andes provided a broad piedmont where the smaller species (A. ammophilus, A. phrixosoma, and A. unicolor) likely evolved. It should be noted that the approximate dividing point of the ranges of A. horridus and A. emarginatus is the Purus arch, though no conclusions of its importance can be made here, and the influence of such arches as proposed by Lundberg (1998) may not be consequential (Campbell et al. 2006) .
The distribution of Aphanotorulus ammophilus and A. unicolor are unique and represent more recent vicariant events (Armbruster and Page 1996) . These sister taxa have a distribution that is suggestive of the drainage patterns of the Late Miocene (10.8-8mya; Hoorn et al. 1995) which was characterized by a large river flowing along the base of the Andes and draining into the Caribbean at the present day mouth of Lake Maracaibo. The ancestor to A. ammophilus and A. unicolor probably had a broad distribution in the cis-Andean piedmont, and was separated into two populations with the emergence of the modern Amazon and Orinoco Rivers 8-2.5mys (Hoorn et al. 1995; Campbell et al. 2006 Material examined. See Armbruster and Page (1996) and Armbruster (1998) . Diagnosis. Aphanotorulus ammophilus differs from all congeners, except A. unicolor, by its numerous buccal papillae (Fig. 5 ). Aphanotorulus ammophilus differs from A. unicolor by the presence of ridges on the compound pterotics on the head (vs. ridges absent in A. unicolor); in having a pectoral fin that, when depressed, reaches well past insertion of last pelvic-fin ray (vs. pectoral fin extending at most to insertion of last pelvic-fin ray in A. unicolor). See diagnosis of A. unicolor below for further diagnostic features for specimens greater than 75mm SL.
Description. Morphometric data given in Table 2 . Head slightly compressed with raised supraoccipital crest; crest ending abruptly with posterior edge perpendicular to head. Sharp ridge present on compound pterotics. Large flap covering posterior opening of nare. Interorbital surface flat. Nape increasing in height posteriorly to dorsal fin. Dorsal-fin spine slightly longer than or equal in length to first dorsal-fin ray. Pectoral-fin spine reaches past point of insertion on pelvic fin. Pelvic fin spine reaches insertion of anal fin. Adipose-fin membrane extending to end of fourth adipose base plate (two plates separate adipose-fin membrane and first dorsal procurrent caudal-fin spine).
Lateral line plates 28-30 (mode 29; n= 93); dorsal-fin base plates six to 10 (mode seven; n= 93); folded dorsal plates 10-14 (mode 13; n= 90); plates between dorsal and adipose fins seven to 10 (mode eight; n= 93); adipose-fin plates three to four (mode three; n= 92); anal-fin base plates two to three (mode two; n= 93); plates from anal-fin insertion to last plate on caudal peduncle 13-16 (mode= 14; n= 93); plates in folded pectoral fin five to seven (mode six; n= 93); number of teeth on dentary 9-20 (mode= 14; n= 92); number of teeth on premaxilla 10-18 (mode= 14; n= 92).
Aphanotorulus ammophilus
Aphanotorulus unicolor Sexual Dimorphism. Breeding males with elongated odontodes on dorsal and lateral surfaces of body posterior to insertion of dorsal fin, increasing in length and density posteriorly. Odontodes also present on pectoralfin spines and caudal-fin spines.
Color in alcohol. Light tan to almost white background. Ventral surface almost white. Dorsal and lateral surfaces with dark, round spots. Spots small to medium in size. Spots form longitudinal rows in some specimens, more random in others. Spots on caudal fin align to create vertical bars when fin is compressed. On dorsal fin, two rows of spots lie between each fin ray. Juveniles with four brown saddles, a brown midlateral stripe, and a mottled head.
Distribution. Río Orinoco drainage in Venezuela, mainly from the Río Apure system (Fig. 6 ). Diagnosis. Aphanotorulus emarginatus differs from A. ammophilus and A. unicolor by the presence of a single, large buccal papilla (vs. multiple buccal papillae); from A. horridus by having circular spots on the dorsal and paired fins which remain unfused across the length of the fin (vs. spots that fuse into bands across the dorsal and paired fins, mostly in adults); and from A. phrixosoma by having fewer elongate hypertrophied odontodes covering the dorsal and ventral surfaces of body except the head (vs. many hypertrophied odontodes present-see A. phrixosoma description); and from A. gomesi only by distribution. Aphanotorulus emarginatus further differs from Isorineloricaria spinosissima, I. tennuicauda, and I. villarsi by having flat compound pterotics (vs. rounded ridge present in I. spinosissima and I. tennuicauda and a sharp ridge present in I. villarsi); from I. villarsi by lack of sharp ridge on compound pterotics (vs. sharp ridge present); and from I. acuarius by having a smaller orbit diameter to interorbital width ratio (32.4-40.5% vs. 40.6-63.7%), which separates 96% of individuals, and by having smaller, more circular spots on the head (vs. larger, oval spots in I. acuarius).
Description. Morphometrics given in Table 3 . Head moderately compressed. Supraoccipital crest not elevated, with posterior edge sloping gently into nape. Interorbital surface flat. Nape increasing in depth posteriorly to dorsal fin. Pectoral fin reaches past point of insertion of pelvic fin. Depressed pelvic spine reaches point of insertion of the anal fin. Adipose fin triangular.
Lateral line plates 26-31 (mode= 29; n= 118); dorsal-fin base plates six to nine (mode= seven; n= 118); folded dorsal plates nine to 14 (mode= 12; n= 118); plates between dorsal and adipose fin seven to 12 (mode= nine; n= 118); adipose fin plates two to three (mode= three; n= 117); anal-fin base plates two to three (mode= two; n= 118); plates from anal fin insertion to last plate on caudal peduncle 14-19 (mode= 18; n =118); plates in folded pectoral fin five to eight (mode= six; n =116); number of teeth on dentary 10-45 (mode= 26; n =118); number of teeth on premaxilla 14-45 (mode= 29; n =118). 3. Selected morphometrics of Aphanotorulus emarginatus and A. horridus.: Dorsal-fin spine lengths are not included for either species because too many specimens had broken spines, and it was too difficult to determine accurate lengths.
Sexual Dimorphism. Breeding males with hypertrophied odontodes on pectoral-fin spine, which increase in density and length distally along spine. Paired-fin spines swell and become larger distally. Odontodes present on caudal fin, with largest odontodes on spines and rays and also covering posteromedial edge of most plates on lateral surface of body; most relatively short (less than 2-3mm). Longest plate odontodes occur on mid-dorsal, median, and mid-ventral plate rows. Slightly lengthened odontodes present on cheek. Color: Light tan to white background. Spotting pattern highly variable across range. Spots small (less than or equal to pupil width) to medium in size; can be very dense (less background color showing) to very sparse (more background color showing) across entire body. Ventral surface with some spots across pectoral girdle or no spots. Spots on fin rays similar to those on body. Spots irregularly placed on paired-fin rays. Dorsal-fin membrane with two distinct rows of spots between each fin ray. Lower caudal fin lobe dark in color, almost black in some specimens.
Distribution. (Fig. 8) A wide-ranging species, A. emarginatus's range includes the upper Orinoco River (except the Rio Apure); the Essequibo River and its tributaries; the lower Amazon River including the Rio Negro, the Rio Tapajos, and the Rio Xingu. Aphanotorulus gomesi (Fowler 1941) (Fig. 9 Material examined. Holotype: ANSP 69409, Ceará [Brazil] .
Diagnosis. Known only from holotype. Aphanotorulus gomesi is diagnosed from A. ammophilus and A. unicolor by a single, large buccal papilla (vs. multiple buccal papillae); from all other Aphanotorulus only by its distribution (thought to be found only in the Jaguaribe River, Ceará state, Brazil).
Description. Morphometrics given in Table 4 . Head moderately compressed. Suppraoccipital crest not elevated, with posterior edge sloping gently into nape. Interorbital surface flat. Nape slightly increasing in depth posteriorly. Pectoral fin reaches past point of insertion of pelvic fin. Depressed pelvic spine reaches point of insertion of the anal fin.
Lateral line plates 29; dorsal-fin base plates eight; folded dorsal plates 12; plates between dorsal and adipose fin seven; adipose fin plates two; anal-fin base plates two; plates from anal fin insertion to last plate on caudal peduncle 16; plates in folded pectoral fin five; number of teeth on dentary 24; number of teeth on premaxilla 25.
Color in alcohol. Dark tan background. Spots small to medium in size; moderately dense (less background color showing) on head. Few if any spots visible along dorsal and lateral sides of body. Ventral surface with no spots. Spots on fin rays similar to those on body. No patterns on paired-fin rays. Dorsal-fin membrane with two distinct rows of spots between each fin ray. Caudal fin with spots in vertical bands. Lower caudal fin lobe dark in color.
Distribution. Aphanotorulus gomesi is only known from its type locality. No other specimens are known (Fig.  10) . Sexual Dimorphism. Breeding males with short hypertrophied odontodes on ventral surfaces of body except head. Odontodes on body short; only on posterior edges of plates. Odontodes present on pectoral-and caudal-fin spines; odontodes increase in density and length distally on each fin spine. Hypertrophied odontodes absent from pelvic, dorsal, and adipose fin spines.
Color in alcohol. Light tan background color with brown spots. Small spots covering head, increasing in size and becoming more elongate posteriorly along the body. In adults, spots begin to fuse together on head to create lines with reticulated patterns; largest specimens with mostly reticulated lines present, few spots remaining. Some specimens with small spots on ventral side of body along pectoral girdle. Paired fins with elongate spots, usually forming bands on fins. Dorsal fins in adults with elongate spots forming bands. Small, random spotting pattern apparent on adipose fin. Lower half of caudal fin rays darker in color than base color, dark coloration not extending to lower caudal spine.
Distribution. Aphanotorulus horridus is found in the upper Amazon River, including the mainstem, Rio Napo, Rio Marañon, Rio Ucayali, Rio Juruá, Rio Purus, and Rio Madiera (Fig. 12) . Aphanotorulus phrixosoma (Fowler 1940) (Fig. 13) Plecostomus phrixosoma Fowler, 1940a: 233, figs. 21-23 . Type locality: Ucayali River basin, Contamana, Peru. Holotype: ANSP 68650.
Material examined. Holotype: ANSP 68650, Ucayali River basin, Contamana, Peru. Diagnosis. Aphanotorulus phrixosoma differs from A. ammophilus and A. unicolor by a single, large buccal papillae (vs. multiple buccal papillae in A. ammophilus and A. unicolor); from all other Aphanotorulus and Isorineloricaria by the presence of hypertrophied odontodes covering all lateral and ventral surfaces except the head in breeding males (vs. covering all dorsal and lateral surfaces including the head in I. spinosissima and vs. covering portions of dorsal and lateral surfaces in all other Isorineloricaria and Aphanotorulus). This species is known only from its holotype, which is a breeding male.
Description. Morphometric data given in Table 4 . Head moderately deep. Interorbital surface flat; nape of unknown shape due to damage. Pectoral-fin spine reaches past point of insertion on the pelvic fin. Pelvic-fin spine reaches past the point of insertion of the anal fin. Caudal fin highly forked with lower lobe longer than upper lobe.
Lateral line plates 28; dorsal fin base plates seven; folded dorsal plates 12; plates between dorsal and adipose fin seven; adipose fin plates two; anal fin base plates two; plates from anal fin insertion to last plate on caudal peduncle 15; plates in folded pectoral fin six; number of teeth on dentary 21; number of teeth on premaxilla 15.
Sexual Dimorphism. Although small, holotype breeding male. Entire dorsal and lateral surfaces of body covered with hypertrophied odontodes. Dorsal surface of head without hypertrophied odontodes.
Color in alcohol. Body background color light, almost white. Spots on head small and circular; densely packed. Dorsal-fin membranes with two rows of spots. Few spots visible on body due to hypertrophied odontodes.
Distribution. Rio Ucayali, near Contamana, Peru. Known only from type locality (Fig. 10) . Comments. We hypothesize that this species is a hybrid. This specimen was collected in an area where both A. horridus and A. unicolor are sympatric. It should be noted that the specimen does not share the multiple buccal papillae or the unicuspid teeth of nuptial A. unicolor, yet it is the smallest breeding male (with hypertrophied odontodes) collected of any species of Aphanotorulus or Isorineloricaria, other than A. ammophilus and A. unicolor. Given these combinations of characters and the high sampling effort in the drainages around the type locality resulting in no more specimens of the species, hybridization is a credible possibility.
Aphanotorulus unicolor (Steindachner 1908) (Fig. 14) Plecostomus chaparae Fowler, 1940: 81, figs. 38-40. Material examined. See Armbruster and Page (1996) and Armbruster (1998) . Diagnosis. Aphanotorulus unicolor differs from all other members of Isorineloricaria, except A. ammophilus, by its numerous buccal papillae (vs. single, large papilla). Aphanotorulus unicolor is diagnosable from A. ammophilus by the absence of a ridge on the compound pterotic (vs. ridge present in A. ammophilus). The urohyal is also uniquely modified in A. unicolor. The urohyal in A. unicolor has arms, which are thin and elongate, that overlap with the anterohyal (vs. short lateral arms of the urohyal that do not overlap the anterohyal in most other Loricariids) (Armbruster 1998) . In specimens larger than 75mm SL, A. unicolor has a larger orbit diameter to snout length ratio (28.0-42.2% vs. 18.5-27 .9%), a larger caudal depth to pectoral spine length ratio (25.6-35.1% vs. 19.8-25 .5%), and a smaller pectoral spine length to thorax length ratio (99.3-116.9% vs. 117.0-136 .3%) than A. ammophilus (Armbruster 1998) .
Description. Morphometric data given in Table 2 . Head slightly compressed with raised supraoccipital crest; crest ending abruptly with posterior edge perpendicular to head. Large flap covering posterior opening of nare. Interorbital surface flat. Nape increasing in height posteriorly.
Dorsal-fin spine slightly shorter than or equal in length to first dorsal-fin ray. Pectoral-fin spine even with point of insertion on pelvic fin. Pelvic fin spine comes even to insertion of the anal fin. Adipose-fin membrane extending to end of fourth adipose base plate.
Lateral line plates 28-32 (mode 29; n = 307); dorsal fin base plates six to nine (mode seven; n = 306); folded dorsal plates 10-13 (mode 12; n = 300); plates between dorsal and adipose fins six to 10 (mode eight; n = 305); adipose fin plates two to four (mode three; n =305); anal-fin base plates two to three (mode three; n =307); plates from anal fin insertion to last plate on caudal peduncle 13-16 (mode =14; n =307); plates in folded pectoral fin four to seven (mode five; n =302); number of teeth on dentary four to 18 (mode =12; n =302); number of teeth on premaxilla four to 17 (mode =12; n =304).
Sexual Dimorphism. Breeding males have elongate, unicuspid teeth. Hypertrophied odontodes also present on the posterior dorsal and lateral plates. Odontodes also present on the adipose-fin spine and upper caudal-fin spine.
Color in alcohol. Light tan to white background. Ventral surface white. Dorsal and lateral surfaces with dark, round spots. Spots small in size, less than half the width of the pupil. Spots form longitudinal rows in some specimens, more random in other specimens. Spots on caudal fin create vertical bars when fin is compressed. Spots on dorsal fin lie anterior to each dorsal fin ray.
Distribution. A wide-ranging species, with populations known from upper Amazon tributaries of Bolivia, Brazil, Colombia, Ecuador, and Peru (Fig. 6 ).
Isorineloricaria Isbrücker 1980
Isorineloricaria Isbrücker, 1980: 15 Diagnosis. Isorineloricaria can be separated from Hypostomus by having hypertrophied odontodes on the heads and lateral plates of nuptial males (vs. hypertrophied odontodes absent), from Aphanotorulus and Hypostomus by having caudal peduncles that greatly lengthed with size and that are round in cross section (vs. caudal peduncle proportions remaining the same through life and caudal peduncle oval in cross section), and by having large dark spots (spots almost as large as lateral plates) on a nearly white background (vs. small spots, several per plate, and light tan background). Isorineloricaria can be further separated from the taxa recognized in Armbruster's Corymbophanini by having an adipose fin (vs. adipose fin replaced by postdorsal ridge of 13-17 azygous plates); from the Corymbophanini and Rhinelepinae by having the iris operculum (vs iris operculum absent); from the Rhinelepinae by lacking exposure of the coracoid strut (vs. coracoid strut exposed, supporting odontodes), and by having the anal fin I,4 (vs. I,6); from the Pterygoplichthyini by having the stomach attached via the dorsal mesentery only (vs. connected to the lateral abdominal walls by a connective tissue sheet) and by usually having one plate between the supra-preopercle and opercle, rarely two (vs. two to three); from the Ancistrini (except Spectracanthicus murinus and some Pseudancistrus) and the Pterygoplichthyini by having the cheek plates evertible to about 30° to the head and generally lacking hypertrophied odontodes on the cheek plates with the only exception nuptial males in a few species (vs. cheek plates evertible to 70° or more and hypertrophied odontodes usually present); from Spectracanthicus by having the dorsal and adipose fins separate (vs. connected by a posterior extension of the dorsal fin), and from Pseudancistrus without evertible cheek plates by having three plates between the head and dorsal fin (including the nuchal plate, vs. four or more).
Key to the species of Isorineloricaria 1a.
Caudal fin depth to head length ratio 16. Dorsal-fin spine not longer than first dorsal-fin ray. Pectoral-fin spine reaches past insertion of pelvic fin. Pelvic-fin spine just reaches insertion of anal fin. Adipose-fin membrane extending to end of third adipose base plate (one plate separates adipose-fin membrane and first dorsal procurrent caudal-fin spine).
Lateral line plates 27-30 (mode= 30; n= 23); dorsal-fin base plates seven to eight (mode= eight; n= 23); folded dorsal plates 11-13 (mode= 13; n= 23); plates between dorsal and adipose fins seven to 10 (mode= nine; n= 23); adipose fin plates two to four (mode= three; n= 23); anal fin base plates two to three (mode= two; n= 23); plates from anal fin insertion to last plate on caudal peduncle 16-19 (mode= 19; n= 23); plates in folded pectoral fin five to eight (mode= six; n= 22); number of teeth on dentary 20-35 (mode= 24; n= 23); number of teeth on premaxilla 17-41 (mode= 24; n= 23). Sexual dimorphism. Breeding males with hypertrophied odontodes on pectoral-fin spine, which increase in density and length distally along spine. Paired-fin spines swell distally. Hypertrophied odontodes on caudal fin with largest spines occurring on caudal-fin spines and along the caudal-fin rays. Slightly hypertrophied odontodes present on distal end of adipose-fin spine. Hypertrophied odontodes covering posteromedial edge of most plates along body. Longest plate odontodes occur on mid-dorsal, median, and mid-ventral plate rows. Slightly hypertrophied odontodes also present on opercle, edge of snout, and cleithrum.
Color in alcohol. Body base color light brown or tan with large, dark, longitudinally oblong brown spots. Spots larger than orbit diameter. Spots rarely circular on body. Spots cover entire body except abdomen; faint spots occur across ventral aspect of pectoral girdle in some specimens. Spots on paired fins combining to form bands, some separate spots distally. Dorsal-fin spine with dark spots anteriorly; interradial membrane of dorsal fin with two rows of spots. Caudal fin with spots that appear to form bands on upper lobe, and randomly distributed spots on lower lobe; lower lobe of caudal fin with dark brown background color in most specimens. Large spots sometimes visible on lower lobe of caudal fin when dark background absent or faded.
Spot patterning less concentrated in juveniles (more background color showing). Spotting pattern on fins becomes denser as fish ages. In juveniles one row of spots on interradial membranes of dorsal fin, bifurcating distally in larger specimens, eventually becoming two rows in adults.
Ecology. The holotype was collected in the Rio Portuguesa on a sandy run with moderate flow. The holotype is a nuptial male with breeding odontodes, suggesting that January is within the time of spawning as was suggested for A. ammophilus (Armbruster and Page, 1996) .
Distribution. This species has so far only been found in the Apure River and middle Orinoco rivers and their tributaries in Venezuela. Only one specimen was from the main stem Orinoco River, just downstream of the mouth of the Apure (Fig. 10) .
Comments. The one specimen of Isorineloricaria acuarius collected in the Orinoco River was also collected with a specimen of Aphanotorulus emarginatus. This is the only known instance of the two being collected together. The waters where the two rivers connect may act as an extension of available habitat for each species, because the two are not known to occur downstream of the connection in either river. Isorineloricaria acuarius appears to be restricted to white waters and A. emarginatus to clear and blackwater rivers, or rivers intermediate between black-and whitewater.
Etymology. The name acuarius is latin for needle maker. This is in reference to the numerous hypertrophied odontodes found on breeding males, which can make study of these fishes difficult. Treated as a noun in apposition.
Isorineloricaria spinosissima (Steindachner 1880) (Fig. 16) Plecostomus spinosissimus Steindachner, 1880: 98, pl. 5 (figs. 1, 1a (16.5-19.1% vs. 20.6-30.1%) . Isorineloricaria spinossissima can be further diagnosed from A. ammophilus and A. unicolor by the presence of a single, large buccal papillae (vs. multiple buccal papillae present in A. ammophilus and A. unicolor; and from A. emarginatus and A. horriddus by having rounded ridges on the compound pterotics (vs flat compound).
Juveniles with much lighter base color and very large dark spots. Spots randomly distributed on dorsal and lateral surfaces and all fins.
Distribution. Endemic to the Guayas River basin, Ecuador (Fig. 10) .
Comments. Large ontogenetic shape change between juveniles and adults. Isbrücker (1980) suggested Plecostomus festae be recognized as a separate species from I. spinosissima due to their wide variation in shape and size; however, Weber (2003) recognized P. festae as a junior synonym of I. spinosissima. The ontogenetic shifts in shape most likely explain the wide variation in counts and measurements.
Isorineloricaria tenuicauda (Steindachner 1878) (Fig. 17) TABLE 6. Selected morphometrics of Isorineloricaria tenuicauda and I. villarsi.
Juveniles without abdominal spots. Smallest spots on head, with increasing size posteriorly. Spots form bands in paired fins, dorsal fin and caudal fin.
Distribution. Isorineloricaria tenuicauda is restricted to the Río Magdalena basin, Colombia (Fig. 10) . 
